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(57) ABSTRACT 

This invention concerns a repeater jamming transmitter (2); 
and a casing arrangement With repeater jamming transmitter. 
The repeater jamming transmitter (2) comprises transmitter 
antenna (7); receiver antenna (8) and electronics part (10) 
With ampli?er and control circuits. In order to avoid self 
oscillation caused by leakage betWeen the transmitter 
antenna (7) and the receiver antenna (8) and to maintain the 
isolation a special connection arrangement (7,8,10) is 
included in the repeater jamming transmitter. By means of 
the connection arrangement the ampli?cation of the repeater 
jamming transmitter can be increased Without self 
oscillation arising. 

8 Claims, 3 Drawing Sheets 

7!! 2 

ll 



U.S. Patent May 7, 2002 Sheet 1 of3 US 6,384,765 B1 



U.S. Patent May 7, 2002 Sheet 2 of3 US 6,384,765 B1 



US 6,384,765 B1 

- 5b 

U.S. Patent May 7, 2002 Sheet 3 0f 3 

37 

I6 

37 
24 

38 



US 6,384,765 B1 
1 

REPEATER JAMMING TRANSMITTER AND 
CASING FOR THE SAME 

BACKGROUND OF THE INVENTION 

This invention concerns a repeater jamming transmitter 
being arranged to be ejected out of an aircraft and to operate 
at a distance from the aircraft in motion, comprising receiver 
antenna, ampli?er and transmitter antenna for receiving, 
amplifying and transmitting signals, the receiver antenna 
and the transmitter antenna each comprising at least one 
antenna pair. The invention also concerns a casing arrange 
ment With repeater jamming transmitter. 

Repeater jamming transmitters generate an ampli?ed sig 
nal by receiving a radar signal, amplifying it in an ampli?er 
and sending the signal out again. The ampli?ed signal 
creates a mock target for the radar Which the radar perceives 
as having a greater target area the higher the ampli?cation 
Which can be achieved. It is therefore important to attain a 
high ampli?cation. 
On account of leakage betWeen the transmitter antenna 

and the receiver antenna part of the poWer sent out in the 
transmitter antenna Will, hoWever, be received by the 
receiver antenna and ampli?ed. If the ampli?cation at any 
frequency eXceeds the isolation betWeen the transmitter 
antenna and the receiver antenna, self-oscillation Will arise 
and the mock target Will thereby cease to act in the intended 
Way. The isolation betWeen the transmitter antenna and the 
receiver antenna can be increased by increasing the distance 
betWeen the antennas and thereby permitting an increase in 
the ampli?cation. It is, hoWever, desirable to have a repeater 
jamming transmitter Which has as small dimensions as 
possible. A mock target is thus created With favourable 
characteristics. At the same time the repeater jamming 
transmitter takes up less space and can be made lighter, 
Which makes it particularly suitable for installation as air 
borne equipment. The compact format can also help to keep 
doWn the manufacturing costs, Which is of particular value 
as the repeater jamming transmitter is completely separated 
from the aircraft after use. 

SUMMARY OF THE INVENTION 

The aim of this invention is to achieve a repeater jamming 
transmitter With small dimensions Which can provide high 
ampli?cation and has the other bene?ts of repeater jamming 
transmitters With small dimensions mentioned above. The 
aim of the invention is achieved by a repeater jamming 
transmitter characteriZed in that the repeater jamming trans 
mitter is designed With broad-band and comprises a con 
nection arrangement for maintaining isolation betWeen the 
receiver antenna and the transmitter antenna in the angular 
area Where reception and transmission take place simulta 
neously. 

According to one favourable embodiment the connection 
arrangement for maintaining isolation betWeen the receiver 
antenna and the transmitter antenna is constituted by an 
antiphase connection applied to the antenna pair of the 
transmitter antenna and/or receiver antenna. The transmitter 
antenna and the receiver antenna can thereby each comprise 
one or more pairs of antennas and according to a suitable 
embodiment it is proposed that the transmitter antenna and 
the receiver antenna comprise tWo pairs of antennas turned 
in relation to each other With the aim of receiving and 
transmitting in tWo preferably orthogonal polarisations 
turned in relation to each other. 

The pairs of antennas of the receiver antenna and the 
transmitter antenna can comprise a ?rst and a second outer 
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2 
conductor designed With antenna ribs, and a central conduc 
tor. According to a preferred embodiment in order to achieve 
an antiphase connection in a pair of antennas one antenna tip 
is connected betWeen the ?rst outer conductor and the 
central conductor and the second antenna tip is connected 
betWeen the second outer conductor and the central conduc 
tor. According to another preferred embodiment in order to 
achieve an antiphase connection in a pair of antennas the 
direction of the antenna ribs in one antenna is arranged in a 
reversed direction in relation to the second antenna. 
The antiphase connection improves the isolation betWeen 

the transmitter antenna and the receiver antenna. By having 
one pair of antennas of tWo corresponding pairs of antennas, 
one for reception and one for transmission, Work in the same 
phase While the other Works in antiphase, the leakage 
betWeen the transmitter antenna and the receiver antenna 
Will be phased out. The antiphase connection is carried out 
in connection With the input of the ampli?er. HoWever, this 
places large demands on accuracy in installation as electrical 
Wavelengths from both antennas in the pair of antennas must 
be very accurately matched. Temperature increases can 
cause the Wavelengths to change, With reduced isolation as 
a result. By making the antiphase connection direct at the 
antennas the Wavelength problem is avoided. This solution 
is also cheaper than making the antiphase connection in 
association With the ampli?er. 

If one pair of antennas in the same phase and one in 
antiphase are arranged in the same plane the pair of antennas 
in antiphase creates a null depth in the normal direction of 
the pairs of antennas. This null depth coincides With the 
beam maXimum of the pair of antennas connected in the 
same phase. As the target area is the product of the antenna 
gain, the value of this beam maXimum Will decrease. 
According to a preferred further development of the repeater 
jamming transmitter it is therefore proposed according to the 
invention that the antenna planes of the receiver antennas are 
to be turned in relation to the antenna planes of the trans 
mitter antennas. In particular it is proposed that the turning 
betWeen the antenna planes of the receiver antennas and the 
antenna planes of the transmitter antennas is to be of the 
order of 20°. By turning one antenna plane in relation to the 
other in this Way the null depth can be moved to a direction 
Where it does less harm. By means of the turning the average 
target area is increased de?ned over a conical cross section, 
Which is valuable in many ?elds of application associated 
With repeater jamming transmitters. 
When the ampli?cation is maXimiZed With regard to the 

isolation, it must be taken into account that the ampli?cation 
varies With the temperature. This means that there must be 
margins for coping With the Worst cases. In this Way 
considerably poorer performance is obtained also in other 
cases than What it is possible to achieve Without self 
oscillation arising in that speci?c case. A considerable 
increase in performance can be achieved for the majority of 
cases by introducing an automatic ampli?cation regulation 
so that the highest possible ampli?cation is set at different 
operating instances by measuring When self-oscillation 
arises in that speci?c case and thereafter reducing the 
ampli?cation slightly so that the self-oscillation ceases. 
According to a further preferred embodiment Which permits 
an increase of the ampli?cation, the repeater jamming trans 
mitter is characteriZed in that the connection arrangement 
comprises a means of automatic regulation of the ampli? 
cation by detection of the ampli?cation level for self 
oscillation and reduction of the ampli?cation to a level 
slightly beloW the ampli?cation level for self-oscillation. 

Advantageously, the means for automatic regulation can 
comprise an ampli?cation control, poWer meter and sWitch 
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arranged between the receiver antenna and the transmitter 
antenna, whereby reduced power with the switch open in 
comparison to with the switch closed indicates self 
oscillation. 

The repeater jamming transmitter can be housed in a 
casing together with a cable brake attached to the bottom 
part of the casing. This casing arrangement has obvious 
advantages as far as handling is concerned. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the following the invention will be described in greater 
detail utiliZing examples and with reference to the attached 
?gures, where: 

FIG. 1 shows an aircraft towing a repeater jamming 
transmitter behind it on a cable. 

FIG. 2 shows the repeater jamming transmitter according 
to the invention enclosed in a casing designed for installa 
tion in an aircraft. 

FIG. 3 shows a diagrammatic side view partly in cross 
section of a jamming transmitter according to the invention. 

FIG. 4 shows in perspective view an example of the 
design of the transmitter and receiver antennas. 

FIGS. 5a and 5b show diagrammatically a second 
example of antiphase connection directly at the antennas. 

FIG. 6 illustrates diagrammatically the turning of the 
antenna planes of the transmitter antenna and the receiver 
antenna with the longitudinal direction of the repeater jam 
ming transmitter perpendicular to the plane of the diagram. 

FIG. 7 shows an example of how the ampli?cation 
regulation can be carried out. 

DETAILED DESCRIPTION OF THE 
INVENTION 

FIG. 1 shows an aircraft 1 which tows a repeaterjamming 
transmitter 2 on a cable 3. The repeater jamming transmitter 
is stored during normal ?ight in some form of accommo 
dation in connection with the aircraft. For example, the 
space for droppable ammunition, for example for IR ?ares 
or. strips, can be used to house the repeater jamming 
transmitter. According to FIG. 2 the repeater jamming 
transmitter 2 is housed in a casing 4 together with a cable 
brake 5. This embodiment means that the repeater jamming 
transmitter can easily be housed in compartments dimen 
sioned for droppable ammunition. The control of the 
repeater jamming transmitter from the aircraft can then be 
carried out via a connection device (not shown) in the 
bottom plate 6 of the casing 4. 

The repeater jamming transmitter 2 shown diagrammati 
cally in FIG. 3 has a front antenna 7 and a rear antenna 8 
housed in a casing 9. One of the antennas 7 and 8 acts as a 
transmitter antenna and the other as a receiver antenna. In 
the example described it is assumed that the front antenna 7 
acts as transmitter antenna and the rear antenna 8 as a 

receiver antenna. An electronics part 10 with ampli?er and 
control circuits is connected between the receiver antenna 8 
and the transmitter antenna 7. To provide power there is a 
battery 11 in the front part of the casing. In order to give the 
repeater jamming transmitter suitable ?ying properties it is 
equipped with extending ?ns 12, 13 and 14 shown in the 
extended position. The transmitter antenna 7 and the 
receiver antenna 8 are both shown diagrammatically as a 
pair of antennas 7‘, 7“ and 8‘,8“ respectively in a common 
plane. Between the transmitter antenna and receiver antenna 
means, not shown, can be arranged to prevent internal 
leakage between the transmitter antenna and the receiver 
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4 
antenna, for example some form of metal screen. The design 
of the antennas will be discussed in greater detail below with 
reference to FIGS. 4, 5a and 5b. 
The antenna con?guration for the repeater jamming trans 

mitter shown in FIG. 4 comprises a front antenna 15 with 
two pairs of antennas 16, 17 with two antenna units each, 
16,16“ and 17‘,17“ respectively in a common plane. The 
antenna units are constructed with a conductive pattern 18 
arranged on each side of an isolating layer 19 so that the 
complete conductive pattern creates a principally symmetri 
cal form. In connection with the pattern 18, a central 
conductor enclosed by the isolating layer runs from a supply 
point 20 to the tip 21 of the antenna unit. At the tip of the 
antenna unit the central conductor is connected to the 
conductive pattern 18 on one side of the isolating layer 19 
and in FIG. 4 the side where the isolating layer 19 has a 
recess 29. 

The antenna con?guration comprises in addition a rear 
antenna 22 constructed in a similar way as the front antenna 
15. Thus there are two pairs of antennas 23,24 each with two 
antenna units 23,23“ and 24‘,24“ respectively. The antenna 
units have in addition a conductive pattern 25 on each side 
of an isolating layer 26. A central conductor runs within the 
isolating layer from a connection point 27 to the tip 28 of the 
antenna unit where the conductor is connected to the con 
ductive pattern on one side of the conductive pattern 25. 
Speci?cally in the ?gure the central conductor is connected 
to the pattern 25 on the side where the isolating layer has a 
recess 30. 

If the conductive patterns shown for the pairs of antennas 
16 and 23 are compared it can be found that the beams from 
the antenna units in the antenna pair 23 of the rear antenna 
will interact in the longitudinal direction of the axle 31, 
while the beams from the antenna units in the antenna pair 
16 of the front antenna will counteract each other in the 
longitudinal direction of the axle 31. An antiphase connec 
tion is then brought about in the front antenna which 
improves the isolation between the front and rear antennas. 
An alternative way of bringing about antiphase connec 

tion is shown diagrammatically in FIGS. 5a and 5b. In this 
case the front antenna 15 according to FIG. 4 has been given 
the same conductive pattern con?guration as the rear 
antenna 22. In order to bring about antiphase connection in 
one of the antennas, 15, 22, the ability is used instead to vary 
the connection of the central conductor 32. According to 
FIG. 5a a recess 33 is used to connect the central conductor 
32 with the pattern 18‘ on one side of the isolating layer 19 
in a pair of antennas via a conductive connection 35. At the 
same time a recess 36 is arranged to connect the central 
conductor 32 with the pattern 18“ on the other side of the 
isolating layer 19 in the same pair of antennas via a 
conductive connector 37. 
The antenna con?guration shown in FIG. 4 has the 

characteristics that the pair of antennas 23,24 in the rear 
antenna 22 are turned somewhat in relation to the pairs of 
antennas 16,17 in the front antenna 15 with respect to the 
axle 31. This is also illustrated in FIG. 6 which shows the 
con?guration diagrammatically with the axle 31 perpendicu 
lar to the plane of the drawing. The turning which is 
indicated by 0t in FIG. 6 can suitably have a value of the 
order of 20°. By turning the pairs of antennas in the way 
shown the situation is avoided that the antiphase connection 
creates a null depth in the longitudinal direction of the axle 
31 and the null depth is moved to a direction where it does 
less harm. 

FIG. 7 shows an example of how the ampli?cation 
regulation can be carried out in order to achieve the highest 
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possible setting of the ampli?cation in each individual 
operating instance. BetWeen the transmitter antenna 38 and 
the receiver antenna 39 there is signal leakage indicated by 
the arroW 40. In order to detect the leakage according to the 
example shoWn an ampli?cation control 41, a poWer meter 
42 and a sWitch 43 are connected in the Way shoWn. The 
transmitter antenna 38 is supplied via an ampli?er 44. The 
poWer meter is arranged to measure the poWer received With 
an open and closed sWitch 43 and compare these measure 
ments. If the poWer meter detects the same poWer With the 
sWitch open and closed, it means that it is an external radar 
signal Which has been ampli?ed. On the other hand if the 
poWer disappears When the sWitch is opened this indicates 
self-oscillation. By measuring the poWer With an open and 
closed sWitch and adjusting the ampli?cation by means of 
the ampli?cation control 41 so that the ampli?cation has a 
setting close to self-oscillation but Without self-oscillation 
arising, the maXimal ampli?cation and hence target area can 
be set for the operating instance concerned. 

This invention is not in any Way limited to the embodi 
ments described above but can be modi?ed in a multitude of 
Ways Within the framework of the invention as described in 
the patent claims attached to this description. 
What is claimed is: 
1. Abroad-band repeater jamming transmitter comprising 

a receiver antenna, an ampli?er and a transmitter antenna for 
receiving, amplifying and transmitting signals, Which 
repeater jamming transmitter includes an arrangement, 
including an antiphase connection, for maintaining isolation 
betWeen the receiver antenna and the transmitter antenna in 
an angular area common to reception and transmission 
characteriZed in that the repeater jamming transmitter is 
designed to be ejected out of an aircraft and to operate at a 
distance from the aircraft in motion, that the receiver 
antenna and transmitter antenna each comprise at least one 
pair of antennas and that the arrangement for maintaining 
the isolation betWeen the receiver antenna and the transmit 
ter antenna comprises an antiphase connection arranged 
directly in a pair of antennas of the receiver antenna and/or 
the transmitter antenna. 

2. A repeater jamming transmitter according to claim 1, 
characteriZed in that the transmitter antenna and receiver 
antenna comprise tWo pairs of antennas turned in relation to 
each other With the aim of receiving and transmitting in tWo 
preferably orthogonal polariZations Which are turned in 
relation to each other. 
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3. A repeater jamming transmitter according to claim 2 

Where the pairs of antennas of the receiver antenna and 
transmitter antenna comprise a ?rst and a second outer 
conductor designed With antenna ribs and a central 
conductor, characteriZed in that in order to achieve an 
antiphase connection in a pair of antennas, one antenna tip 
is connected betWeen the ?rst outer conductor and the 
central conductor and the second antenna tip is connected 
betWeen the second outer conductor and the central conduc 
tor. 

4. A repeater jamming transmitter according to claim 2, 
Where the pairs of antennas of the receiver antenna and 
transmitter antenna comprise a ?rst and a second conductor, 
characteriZed in that in order to achieve an antiphase con 
nection in a pair of antennas the direction of the antenna ribs 
in one antenna is arranged in a reversed direction in relation 
to the second antenna. 

5. A repeater jamming transmitter according to claim 1 
characteriZed in that antenna planes of the receiver antenna 
are turned in relation to antenna planes of the transmitter 
antenna. 

6. A repeater jamming transmitter according to claim 5, 
characteriZed in that the turning betWeen the antenna planes 
of the receiver antenna and the antenna planes of the 
transmitter antenna is of the order of 20°. 

7. A repeater jamming transmitter according to claim 1, 
Where the arrangement comprises means for automatic regu 
lation of ampli?cation by detection of the ampli?cation level 
for self-oscillation and reduction of the ampli?cation to a 
level slightly beloW the ampli?cation level for self 
oscillation, characteriZed in that the means for automatic 
regulation of ampli?cation comprises an ampli?cation 
control, a poWer meter and a sWitch arranged betWeen the 
receiver antenna and the transmitter antenna, Whereby the 
reduced poWer With the sWitch open in comparison to With 
the sWitch closed indicates self-oscillation. 

8. Acasing, characteriZed in that the casing is arranged to 
house a repeater jamming transmitter according to any of 
claims 1—7 and a cable brake, attached to a bottom part of 
the casing, having a cable connecting the repeater jamming 
transmitter With the cable brake at least While it is being 
ejected. 


